. Crystallographic data and structure refinement details General methods, reagents and instrumentation -1 H NMR spectra were recorded on a Varian Unity spectrometer using d 6 -DMSO as solvent. IR spectra were recorded on Shimadzu FT-IR 8400 spectrophotometer in the 400-4000 cm -1 range as KBr discs and in the 200-600 cm -1 as CsI discs Elemental analyses were carried out at Al Al-Bayt University, Jorden using a Euro vector EURO EA300 elemental analyzer. Melting points measured on a Gallenkamp melting point apparatus and are uncorrected. Conductivity measurements were carried out on 10 -3 molar solutions using a digital conductivity meter. [Ni 2 (-bit) 4 (H 2 O) 2 ]
(1).3H 2 O was prepared by the literature method. CH 2 Cl 2 (20 cm 3 ) was added to a mixture of dppe (0.58 g 1.46 mmol) and 1 (0.30 g, 0.37 mmol). The mixture was stirred at room temperature for 30 mins to afford a maroon solution.
Synthesis of 2a and 3a -
The solution was heated at reflux for 4 h, filtered and the filtrate was set aside to evaporate at room temperature. The resulting maroon solid was recrystallized from CH 2 Cl 2 /EtOH to give a mixture of orange needles of 3a (5%) and maroon plates of 2a (95%). Combined yield 0.30 g, 80%. (c) EtOH (20 cm 3 ) was added to a mixture of dppe (0.30 g, 0.74 mmol and 1 (0.30 g, 0.37 mmol). The mixture was stirred for 4h at room temperature to afford an orange precipitate which was collected and dried under vacuum. Recrystallisation from CH 2 Cl 2/ EtOH afforded orange needle crystals of 3a. Yield 0.10 g, 76%. Characterising data for 2a: Dark maroon plates. Anal. Calc. for C 40 H 32 N 2 NiP 2 S 2 : C 66. 22, H 4.45, N 3.86, S 8.84. Found: C 66.55, H 4.97, N 3.80, S 8.59. IR: 3053w, 2921w, 2858w, 2214m, 1579m, 1483w, 1429s, 1101m, 876w, 810w, 748s, 700s, 528s, 478m H 4.16, N 3.85, S 8.85. Found: C 64.35, H 4.12, N 3.84, S 8.81. IR: 3049w, 2910 , 2212 686s, 509w, 478w cm -1 . UV-Vis (λ max nm): 530, 365, 300. 31 Crystal structure determinations -Crystals of suitable for X-ray crystallography were mounted on a glass fiber and all geometric and intensity data were taken from this sample using a STOE-IPDS diffractometer. Absorption corrections were made using the IPDS software package. All structures were solved by direct methods and refined using full-matrix least-square routines against F 2 with SHELXL-97. Non-hydrogen atoms were refined with anisotropic displacement parameters. Hydrogen atoms were included in the models by calculating the positions (riding model) and refined with calculated isotropic displacement parameters. Illustrations were generated using DIAMOND 3.0. Crystallographic data is summarised in Table 1 
